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Description
[Technical Field]

[0001] The presentinventionrelatestoa hybrid system
mounted on an industrial machine.

[Background Art]

[0002] A hybrid system that concurrently uses an en-
gine, a motor, and a battery has been developed for
industrial machines, automobiles and the like inresponse
to a request for lower pollution and resource saving of
fossil fuel. The hybrid system includes, for example, an
internal combustion engine that generates power by
using the fossil fuel, a motor that assists the internal
combustion engine, and a battery such as a lithium-ion
battery or the like, for example, that supplies electric
power to the motor.

[0003] In the hybrid system, a battery pack including
the lithium-ion battery, for example, is used as a power
supply for driving the motor. In the lithium-ion battery,
such a degradation phenomenon occurs that a full-
charge capacity is decreased by storage for a long time
orause foralongtime. Thus, PTL 1 discloses a measur-
ing method of a side-reaction electric-current value of a
secondary cell, a life estimating method, and an inspect-
ing method that estimates a life of the secondary cell
more accurately and can inspect propriety of shipmenton
the basis thereof.

[0004] For example, automobile manufacturers un-
iquely guarantee against degradation of lithium-ion bat-
teries for automobiles such as passenger cars having the
hybrid system. As the guarantee against degradation of
the lithium-ion batteries, for example, such a guarantee
that the lithium-ion battery is replaced for free in the case
where degradation at a reference value or more occursin
the lithium-ion battery, when a period of use is within 5
years or a traveled distance is within 100,000 km can be
cited.

[0005] From the viewpoint of safety and life, use of a
lithium-ion battery under a high temperature environment
is notrecommended. Thus, as an example of aguarantee
condition for the lithium-ion battery, use of the lithium-ion
battery at a certain temperature or below can be cited.
Here, in the automobile such as a passenger car or the
like, not only during operation of the automobile but also
while the power is off (that is, an ignition switch is off), an
ECU (Engine Control Unit) is regularly activated and
detects and stores the temperature of the lithium-ion
battery at the time of storage of the automobile in some
cases. In this case, an automobile manufacturer can
make guarantee negotiation on the basis of the tempera-
ture data at the time of storage of the automobile.
[0006] However, there is such a problem thata storage
period of an industrial machine might be longer than the
storage period of an automobile in some cases. That s, if
the storage period of an industrial machine is relatively
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long, a battery (a lead storage battery, for example) that
supplies electric power to the ECU might be removed
from the industrial machine at the time of storage depend-
ing on a user of the industrial machine. Then, since the
ECU cannotreceive supply of the electric power, the ECU
cannot be activated while power is off and cannot detect
and store the temperature of the lithium-ion battery at the
time of storage of the industrial machine.

[0007] Moreover, even in a state where the battery that
supplies electric power to the ECU remains attached to
the industrial machine at the time of storage, there is such
a problem that electric power caused by a dark current for
activating the ECU, when the power is off, is consumed in
the battery (alead storage battery, forexample). Thatis, if
the storage period of the industrial machine is relatively
long, the magnitude of the power consumption of the
battery (a lead storage battery, for example) caused by
the dark current cannot be ignored, and the power con-
sumption of the battery (a lead storage battery, for ex-
ample), when the power is off, is one of important pro-
blems.

[Citation List]
[Patent Literature]

[0008] [PTL 1] Japanese Patent Application Publica-
tion No. 2021-131344

[Summary of Invention]
[Technical Problem]

[0009] The presentinvention was made in view of the
aforementioned circumstances and has an object to
provide a hybrid system capable of detecting and storing
a temperature at the time of storage of a battery that
supplies electric power to a motor, while power consump-
tion of the battery that supplies electric power to an ECU
is suppressed.

[Solution to Problem]

[0010] Afirstaspectofthe presentinvention is a hybrid
system mounted on an industrial machine, characterized
by including a motor, a battery that supplies electric
power to the motor, and a control portion having a storage
portion and executing control that detects a temperature
of the battery, when an ignition switch of the industrial
machine is turned on and stores the temperature at the
detection as a temperature of the industrial machine at
the time of storage in the storage portion.

[0011] According to the first aspect of the present in-
vention, the control portion detects a temperature of the
battery, when the ignition switch of the industrial machine
is turned on and stores the temperature at the detection
as the temperature of the industrial machine at the time of
storage in the storage portion, even if the control portion
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is not activated when the power is off (that is, the ignition
switch of the industrial machine is off). Thus, the hybrid
system according to the first aspect of the present inven-
tion can detect and store the temperature at the time of
storage of the battery (a lithium-ion battery, for example)
that supplies electric power to the motor, while power
consumption of the battery (a lead storage battery, for
example) that supplies electric power to the control por-
tion such as the ECU is suppressed. As a result, the
hybrid system according to the first aspect of the present
invention can detect and store the temperature of the
battery at the time of storage of the industrial machine in
relation with degradation of the battery that supplies the
electric power to the motor, whereby temperature data at
the time of storage which can be effectively used for
guarantee negotiation of the battery can be obtained.
[0012] A second aspect of the present invention is, in
the first aspect of the present invention, a hybrid system
characterized in that the control portion executes control
that elapsed time from when the ignition switch was
turned off the previous time till when it is turned on this
time is measured and, when the elapsed time is prede-
termined time or longer, a temperature at the detection is
stored in the storage portion as a temperature at the time
of the storage.

[0013] According to the second aspect of the present
invention, in the case where the elapsed time from when
the ignition switch was turned off the previous time till
when itis turned on this time is the predetermined time or
longer, the control portion stores the temperature of the
battery, when the ignition switch was turned on, as the
temperature of the industrial machine at the time of the
storage in the storage portion and thus, storing of the
temperature of the battery, when the ignition switch is
turned on again immediately after it was turned off, for
example, as the temperature of the industrial machine at
the time of storage in the storage portion can be sup-
pressed. That is, the control portion can suppress sto-
rage of a temperature, which is inappropriate as the
temperature of the industrial machine at the time of the
storage, in the storage portion. As a result, the hybrid
system according to the second aspect of the present
invention can obtain temperature data at the time of the
storage which can be used further effectively for guaran-
tee negotiation of the battery.

[0014] A third aspect of the present invention is, in the
firstaspect or the second aspect of the presentinvention,
a hybrid system characterized in that the control portion
executes control that, after the ignition switch was turned
on, a temperature of the battery is detected at every
predetermined time during operation of the industrial
machine and the temperature at every predetermined
time is further stored in the storage portion.

[0015] According to the third aspect of the present
invention, the control portion stores both the temperature
of the battery of the industrial machine at the time of
storage and the temperature of the battery during opera-
tion of the industrial machine in the storage portion. Thus,
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the hybrid system according to the third aspect of the
present invention can grasp whether or not a user of the
industrial machine is using the battery at an abnormal
temperature more reliably. As a result, the hybrid system
according to the third aspect of the present invention can
obtain the temperature data at the time of the storage and
during the operation that can be used further effectively
for the guarantee negotiation of the battery.

[0016] Afourthaspectofthe presentinventionis,inany
one of the first aspect to the third aspect of the present
invention, a hybrid system characterized in that the sto-
rage portion stores weather data of a place where the
industrial machine is used, and the control portion exe-
cutes such control that corrects a temperature at the
detection in accordance with at least any one of time,
date and month when the ignition switch was turned on by
using the weather data and stores the corrected tem-
perature in the storage portion as the temperature at the
time of the storage instead of the temperature at the
detection.

[0017] According to the fourth aspect of the present
invention, the control portion corrects the temperature of
the battery, when the ignition switch was turned on, in
accordance with at least any one of the time, date, and
month by using the weather data. And the control portion
stores the corrected temperature in the storage portion
as the temperature of the industrial machine at the time of
the storage instead of a temperature of the battery when
the ignition switch was turned on. Thus, the control por-
tion can store the temperature of the battery at the time of
the storage of the industrial machine with higher accu-
racy in the storage portion, while an influence of time,
date, and month when the ignition switch of the industrial
machine was turned on is suppressed. As a result, the
hybrid system according to the fourth aspect of the pre-
sentinvention can obtain the temperature data at the time
ofthe storage which can be used further effectively for the
guarantee negotiation of the battery.

[Advantageous Effects of Invention]

[0018] According to the present invention, such a hy-
brid system can be provided that can detect and store a
temperature at the time of storage of a battery that
supplies electric power to a motor, while power consump-
tion of the battery that supplies electric power to an ECU
is suppressed.

[Brief Description of Drawings]
[0019]

[Fig. 1]

Fig. 1 is a block diagram illustrating a hybrid system
according to an embodiment of the present inven-
tion.

[Fig. 2]

Fig. 2 is a flowchart illustrating a first specific exam-
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ple of an operation of the hybrid system according to
this embodiment.

[Fig. 3]

Fig. 3 is a flowchart illustrating a second specific
example of an operation of the hybrid system accord-
ing to this embodiment.

[Description of Embodiments]

[0020] Hereinafter, an embodiment of the present in-
vention will be explained with reference to the drawings.
[0021] Note that the embodiment explained below is a
preferred embodiment of the present invention and thus,
technically preferable various limitations are given, but a
scope of the present invention is not limited to these
aspects unless there is a description that limits the pre-
sent invention in particular in the following explanation.
Moreover, in each of the drawings, the same signs are
given to the same constituent elements, and detailed
explanation will be omitted as appropriate.

[0022] Fig. 1 is a block diagram illustrating a hybrid
system according to the embodiment of the present in-
vention.

[0023] The hybrid system 10 shown in Fig. 1 includes
an engine 1, a motor generator 2, and a battery pack 40.
The motor generator 2 of this embodiment is an example
of the "motor" of the presentinvention. The hybrid system
10 further includes a DC / DC converter 70.

[0024] The engine 1 is a multi-cylinder diesel engine
such as a supercharging-type high-output 3-cylinder en-
gine having a turbocharger, a 4-cylinder engine or the
like, for example. However, the engine 1 is not limited to
the diesel engine. The engine 1 has an ECU (Engine
Control Unit) 150. The ECU 150 of this embodiment is an
example of a "control portion" of the present invention.
The ECU 150 controls an operation of the engine 1 and
controls the motor generator 2 and the DC/ DC converter
70 by performing communication with the motor genera-
tor 2 and the DC / DC converter 70 by a CAN (Controller
Area Network), for example. Moreover, the ECU 150 has
a storage portion 151.

[0025] The motor generator 2 is operated by electric
power supplied from the battery pack 40 and supports the
engine 1, when power is required such as at start or at
acceleration of an industrial machine or the like on which
the hybrid system 10 is mounted. Note that the hybrid
system 10 is mounted on the industrial machine including
a construction machine such as aforklift or the like and an
agricultural machine such as a tractor, for example.
Moreover, the motor generator 2 generates power by
converting kinetic energy of an industrial machine on
which the hybrid system 10 is mounted or the like to
electric energy using a regenerative brake or the like.
The motor generator 2 incorporates an inverter. How-
ever, the inverter does not necessarily have to be incor-
porated in the motor generator 2 but may be provided as a
body separated from the motor generator 2.

[0026] The battery pack 40 has a first battery 50, a
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positive-side contactor 75, a negative-side contactor 76,
an electric-current value detecting portion 65, a BMU
(Battery Management Unit) 85, and a fuse 95. The first
battery 50 is provided as a drive power-supply of the
motor generator 2 and supplies electric power to the
motor generator 2. The first battery 50 has a positive
terminal 51 and a negative terminal 52. As the first battery
50, a high-voltage type lithium-ion battery (LiB) of 48 V
can be cited, for example. However, the first battery 50 is
not limited to the lithium-ion battery. Moreover, the vol-
tage of the first battery 50 is not limited to 48 V but may be
equal to or higher than 48 V. The first battery 50 of this
embodiment is an example of a "battery" of the present
invention.

[0027] The positive-side contactor 75 is provided atthe
electric circuit between the positive terminal 51 of the first
battery 50 and the motor generator 2. Specifically, as
shownin Fig. 1, the positive-side contactor 75 is provided
at positive wirings 173, 174 connecting the positive term-
inal 51 of the first battery 50 and the motor generator 2.
That is, the electric circuit between the positive terminal
51 of the first battery 50 and the motor generator 2
includes the positive wiring 173 and the positive wiring
174. The positive-side contactor 75 is electrically con-
nected to the ECU 150 by a signal line 181 and performs
opening / closing of the positive wirings 173, 174 on the
basis of a control signal transmitted from the ECU 150 via
the signal line 181.

[0028] Note that the positive-side contactor 75 may be
electrically connected to the BMU 85. In this case, the
positive-side contactor 75 performs opening / closing of
the positive wirings 173, 174 on the basis of the control
signal transmitted from the BMU 85.

[0029] The negative-side contactor 76 is provided at
the electric circuit between the negative terminal 52 of the
first battery 50 and the motor generator 2. Specifically, as
shown in Fig. 1, the negative-side contactor 76 is pro-
vided at a negative wiring 175 connecting the negative
terminal 52 of the first battery 50 and the motor generator
2. That is, the electric circuit between the negative term-
inal 52 of the first battery 50 and the motor generator 2
includes the negative wiring 175. The negative-side con-
tactor 76 is electrically connected to the BMU 85 by a
signal line 182 and performs opening / closing of the
negative wiring 175 on the basis of the control signal
transmitted from the BMU 85 via the signal line 182.
[0030] Notethatthe negative-side contactor 76 may be
electrically connected to the ECU 150. In this case, the
negative-side contactor 76 performs opening / closing of
the negative wiring 175 on the basis of the control signal
transmitted from the ECU 150.

[0031] The BMU 85 is electrically connected to the
ECU 150 by a signal line 193 and controls the nega-
tive-side contactor 76 on the basis of a control signal
transmitted from the ECU 150 via the signal line 193. The
ECU 150 and the BMU 85 communicate with each other
and mutually monitor the state of the other by the CAN, for
example.
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[0032] The BMU 85is electrically connected to the first
battery 50 by a signal line 183 and detects a voltage value
of the first battery 50 on the basis of the signal transmitted
from the first battery 50 via the signal line 183. Specifi-
cally, the BMU 85 detects a voltage value of the respec-
tive cell incorporated in the first battery 50 by using an
internal circuit incorporated in the BMU 85 itself and
detects the total sum of the voltage values of the respec-
tive cells as a voltage value of the first battery 50. And the
BMU 85 transmits the voltage value of the first battery 50
detected by the internal circuit to the ECU 150.

[0033] The BMU 85 monitors the state of the first
battery 50 and can detect an abnormality of the first
battery 50 on the basis of a signal transmitted from the
first battery 50 via the signal line 183. For example, the
BMU 85 detects a voltage value of the first battery 50 on
the basis of the signal transmitted from the first battery 50
via the signal line 183 and detects an overcharge ab-
normality and an over-discharge abnormality.

[0034] The BMU 85 obtains a cell temperature of the
first battery 50 from a CMU (Cell Management Unit; not
shown) via the signal line 183. The BMU 85 communi-
cates with the ECU 150 by the CAN, and transmits the
obtained cell temperature of the first battery 50 to the
ECU 150. As a result, the ECU 150 can detect the cell
temperature of the first battery 50. The BMU 85 detects
an over-temperature abnormality on the basis of the cell
temperature obtained from the CMU.

[0035] The BMU 85 is electrically connected to the
electric-current value detecting portion 65 by a signal
line 184 and obtains the electric-current value from the
electric-current value detecting portion 65 via the signal
line 184. The electric-current value detecting portion 65 is
provided at the positive wiring 174 and detects an elec-
tric-current value flowing through the positive wiring 174.
That is, the BMU 85 obtains the electric-current value
flowing through the positive wiring 174 from the electric-
current value detecting portion 65 via the signal line 184.
The BMU 85 detects the over-current abnormality on the
basis of the electric-current value obtained from the
electric-current value detecting portion 65 via the signal
line 184.

[0036] The fuse 95 is provided at the positive wiring
174 between the electric-current value detecting portion
65 and the positive-side contactor 75. The fuse 95 shuts
down the electric circuit, that is, the positive wiring 174,
when an over-current flows through the positive wiring
174.

[0037] As described above, the negative wiring 175
electrically connects the negative terminal 52 of the first
battery 50 and the motor generator 2 and becomes a
ground 100B. For example, the negative wiring 175 is
connected to a body of the industrial machine or the like
on which the hybrid system 10 is mounted and grounded.
The positive wiring 173 electrically connects the positive
terminal 51 of the first battery 50 and the motor generator
2 and electrically connects the motor generator 2 and the
DC /DC converter 70. As in the hybrid system 10 shown
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in Fig. 1, when the first battery 50 is a lithium-ion battery of
48 V, potentials of the positive wirings 173, 174 to the
negative wiring 175 are 48 V.

[0038] The DC / DC converter 70 is electrically con-
nected to a second battery 80 via a positive wiring 171
and a negative wiring 172. The negative wiring 172
electrically connects a negative terminal 82 of the second
battery 80 and the DC / DC converter 70 and becomes a
ground 100B. For example, the negative wiring 172 is
connected to the body of the industrial machine or the like
on which the hybrid system 10 is mounted and grounded.
The positive wiring 171 electrically connects the positive
terminal 81 of the second battery 80 and the DC / DC
converter 70. As in the hybrid system 10 shown in Fig. 1,
when the second battery 80 is alead storage battery of 12
V, a potential of the positive wiring 171 to the negative
wiring 172is 12 V. The second battery 20 supplies electric
power to the ECU 150.

[0039] The DC / DC converter 70 detects a voltage
value of the second battery 80 by using an internal circuit
incorporated in the DC / DC converter 70 itself. And the
DC / DC converter 70 transmits the voltage value of the
second battery 80 detected by the internal circuit to the
ECU 150.

[0040] As described above, the motor generator 2
generates power by converting kinetic energy of an in-
dustrial machine on which the hybrid system 10 is
mounted or the like to electric energy using a regenera-
tive brake or the like. And the motor generator 2 supplies
the voltage to the first battery 50 so as to charge the first
battery 50 and supplies the voltage to the second battery
80 so as to charge the second battery 80. Here, by citing
the hybrid system 10 shown in Fig. 1 as an example, the
potential of the positive wiring 173 to the negative wiring
175is 48 V. That is, the power-generation voltage of the
motor generator 2is 48 V. On the other hand, the potential
of the positive wiring 171 to the negative wiring 172 is 12
V. Thus, the DC/DC converter 70 converts the voltage of
48V generated by the motor generator 2 to the voltage of
12 V. As a result, the motor generator 2 can supply the
voltage of 12 V to the second battery 80 via the DC / DC
converter 70 so as to charge the second battery 80.
[0041] Moreover, the DC / DC converter 70 is electri-
cally connected to the first battery 50 and the second
battery 80 and can perform charging and discharging
between the first battery 50 and the second battery 80 on
the basis of a control signal transmitted from the ECU
150. For example, the DC / DC converter 70 can dis-
charge the first battery 50 and charge the second battery
80 by converting the voltage and by causing a constant
electric current (10A, for example) to flow from the first
battery 50 toward the second battery 80. Alternatively, for
example, the DC / DC converter 70 can discharge the
second battery 80 and charge the first battery 50 by
converting the voltage and causing the constant electric
current (10A, forexample) to flow from the second battery
80 toward the first battery 50.

[0042] Here, from a viewpoint of safety and life, use of
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the first battery 50 (a lithium-ion battery or the like, for
example) under a high temperature environment is not
recommended. Thus, as an example of a guarantee
condition for the first battery 50, use of the first battery
50 at a certain temperature or below can be cited. At this
time, a storage period of an industrial machine on which
the hybrid system 10 is mounted makes a problem in
some cases. Thatis, if the storage period of the industrial
machine on which the hybrid system 10 is mounted is
relatively long, the second battery 80 that supplies elec-
tric power to the ECU 150 might be removed from the
industrial machine by a user of the industrial machine at
the time of the storage in some cases. Then, since the
ECU 150 cannot receive the supply of electric power, the
ECU 150 cannot be activated when the power is turned
off (that is, the ignition switch of the industrial machine is
off) and cannot detect and store the temperature of the
first battery 50 at the time of the storage of the industrial
machine.

[0043] Moreover, even in a state where the second
battery 80 remains attached to the industrial machine
at the time of the storage of the industrial machine, there
is such a problem that the electric power caused by a dark
current for activating the ECU 150, when the power is off,
is consumed in the second battery 80. That is, if the
storage period of the industrial machine is relatively long,
the magnitude of the power consumption of the second
battery 80 caused by the dark current cannot be ignored,
and the power consumption of the second battery 80,
when the power is off, is one of important problems.
[0044] On the other hand, the ECU 150 of the hybrid
system 10 according to this embodiment executes such
control that detects a temperature of the first battery 50
when the ignition switch of the industrial machine on
which the hybrid system 10 is mounted is turned on
and stores the temperature at the detection as a tem-
perature of the industrial machine at the time of the
storage in the storage portion 151. Specifically, when
the ignition switch of the industrial machine on which
the hybrid system 10 is mounted is turned on, the ECU
150 communicates with the BMU 85 by the CAN and
obtains a cell temperature of the first battery 50 obtained
by the BMU 85. And the ECU 150 stores the cell tem-
perature of the first battery 50 obtained by the CAN from
the BMU 85 as the temperature of the industrial machine
at the time of the storage in the storage portion 151.
[0045] According to the hybrid system 10 according to
this embodiment, even if the ECU 150 is not activated
when the power is off (that is, the ignition switch of the
industrial machine is off), the ECU 150 detects the tem-
perature of the first battery 50 when the ignition switch of
the industrial machine is turned on and stores the tem-
perature at the detection as a temperature of the indus-
trial machine at the time of the storage in the storage
portion 151. Thus, the hybrid system 10 can detect and
store the temperature of the first battery 50 at the time of
the storage of the industrial machine, while suppressing
power consumption of the second battery 80. As a result,
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the hybrid system 10 according to this embodiment can,
in relation with the degradation of the first battery 50,
detect and store the temperature of the first battery 50 at
the time of the storage of the industrial machine and can
obtain the temperature data at the time of the storage that
can be effectively used for the guarantee negotiation of
the first battery 50.

[0046] Hereinafter, a specific example of an operation
of the hybrid system 10 according to this embodiment will
be explained in detail with reference to the drawings.
[0047] Fig. 2 is a flowchart illustrating a first specific
example of the operation of the hybrid system according
to this embodiment.

[0048] First, at Step S11, a user or the like of the
industrial machine on which the hybrid system 10 is
mounted pushes a starter key for activating the hybrid
system 10 so as to turn on the ignition switch of the
industrial machine. Then, at Step S12, the ECU 150
measures an elapsed time from when the ignition switch
was turned off the previous time till when it is turned on
this time and determines whether or not the elapsed time
is predetermined time or longer. At Step S12 shown in
Fig. 2, the "predetermined time" is 3 hours. However, the
"predetermined time" related to Step S12 is not limited to
3 hours and it may be approximately 1 hour or more, 5
hours or less, for example.

[0049] Ifthe elapsed time from when the ignition switch
was turned off the previous time till when it is turned on
this time is 3 hours or more (Step S12: YES), at Step S13,
the ECU 150 detects a temperature of the first battery 50
when the ignition switch was turned on and stores the
temperature at the detection as a temperature of the
industrial machine at the time of storage in the storage
portion 151.

[0050] On the other hand, if the elapsed time from
when the ignition switch was turned off the previous time
tillwhenitis turned on this time is less than 3 hours (Step
S12: NO), at Step S14 subsequent to Step S12, the ECU
150 does not store the temperature of the first battery 50
when the ignition switch was turned on in the storage
portion 151 but detects the temperature of the first battery
50 at every predetermined time during operation of the
industrial machine and stores the temperature at every
predetermined time in the storage portion 151. At Step
S14 shown in Fig. 2, the "predetermined time" is 1 hour.
However, the "predetermined time" related to Step S14 is
not limited to 1 hour but may be approximately 1 hour or
more, 3 hours or less, for example.

[0051] At Step S14 subsequent to Step S13, the ECU
150 executes processing similar to the processing de-
scribed above in relation with Step S14.

[0052] Subsequently, at Step S15, the user or the like
of the industrial machine on which the hybrid system 10 is
mounted turns off the ignition switch of the industrial
machine. Then, at Step S16, the ECU 150 measures
the elapsed time since the ignition switch was turned off
and determines whether or not the elapsed time is the
predetermined time or longer. The "predetermined time"
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related to Step S16 is similar to the "predetermined time"
described above in relation with Step S12.

[0053] Ifthe elapsed time since the ignition switch was
turned off is 3 hours or more (Step S16: YES), the ECU
150 ends (shuts down) the operation of the hybrid system
10.

[0054] On the other hand, if the elapsed time since the
ignition switch was turned off is less than 3 hours (Step
S16:NO), at Step S17, the ECU 150 determines whether
ornottheignition switch has been turned on. If the ignition
switch has been turned on (Step S17: YES), the ECU 150
executes the processing described in relation with Step
S11. On the other hand, if the ignition switch has not been
turned on (Step S17: NO), the ECU 150 executes the
processing described in relation with Step S16.

[0055] According to this specific example, if the
elapsed time from when the ignition switch was turned
off the previous time till when it is turned on this time is the
predetermined time or longer, the ECU 150 stores the
temperature of the first battery 50 when the ignition switch
was turned on as the temperature of the industrial ma-
chine at the time of the storage in the storage portion 151
and thus, the ECU 150 can suppress such storing of the
temperature of the firstbattery 50 when the ignition switch
was turned on again immediately after the ignition switch
was turned off as the temperature of the industrial ma-
chine at the time of the storage in the storage portion 151.
That is, the ECU 150 can suppress the storing of an
inappropriate temperature as the temperature of the
industrial machine atthe time of the storage in the storage
portion 151. As a result, the hybrid system 10 according
to this embodiment can obtain the temperature data at
the time of the storage that can be used further effectively
for the guarantee negotiation of the first battery 50.
[0056] Moreover, at Step S14, the ECU 150 stores the
temperature of the first battery 50 at every predetermined
time during the operation of the industrial machine in the
storage portion 151. Thus, the ECU 150 can store both
the temperature of the first battery 50 of the industrial
machine at the time of the storage and the temperature of
the first battery 50 during the operation of the industrial
machine in the storage portion 151. Thus, the hybrid
system 10 according to this embodiment can grasp
whether or not the user of the industrial machine is using
the first battery 50 at an abnormal temperature further
reliably. As aresult, the hybrid system 10 according to this
embodiment can obtain the temperature data at the time
of the storage and during the operation that can be used
further effectively for the guarantee negotiation of the first
battery 50.

[0057] Fig.3isaflowchartillustrating a second specific
example of the operation of the hybrid system according
to this embodiment.

[0058] In the second specific example, Step S13 de-
scribed above in relation with Fig. 2 is replaced with Step
S23 shown in Fig. 3. The other steps are similar to the
steps described above in relation with Fig. 2. That is,
processing executed at Steps S21 to S22, S24 to S27
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shownin Fig. 3 is similar to the processing at Steps S11 to
S12, S14 to S17 described above in relation with Fig. 2.
Thus, in this specific example, Step S23 will be mainly
explained, while explanation on Steps S21to S22, S24 to
S27 will be omitted as appropriate.

[0059] First, in the hybrid system 10 of this specific
example, the storage portion 151 stores weather data ofa
place where the industrial machine on which the hybrid
system 10 is mounted is used. As the weather data, a
temperature, a humidity, a wind direction, a wind velocity,
duration of sunshine and the like at the place where the
industrial machine on which the hybrid system 10 is
mounted is used can be cited.

[0060] Ifthe elapsed time from when the ignition switch
was turned off the previous time till when it is turned on
this time is 3 hours or more (Step S22: YES), at Step S23,
the ECU 150 corrects the temperature when the ignition
switch was turned on by using the weather data in ac-
cordance with at least any one of time, date, and month
when the ignition switch was turned on and stores the
corrected temperature as the temperature of the indus-
trial machine at the time of the storage in the storage
portion 151.

[0061] Accordingto this specificexample, the ECU 150
can store the temperature of the first battery 50 at the time
of the storage of the industrial machine with higher ac-
curacy in the storage portion 151, while an influence by
the time, date, and month when the ignition switch of the
industrial machine was turned on. As a result, the hybrid
system 10 according to this embodiment can obtain the
temperature data at the time of the storage that can be
used further effectively for the guarantee negotiation of
the first battery 50.

[0062] As described above, the embodiment of the
present invention has been explained. However, the
present invention is not limited to the aforementioned
embodiment but is capable of various changes within a
range not departing from the scope of claims. The con-
figuration of the aforementioned embodiment can be
partially omitted or arbitrarily combined differently from
the above.

[Reference Signs List]

[0063]
1 Engine
Motor generator
10 Hybrid system
20 Second battery
40 Battery pack
50 First battery
51 Positive terminal
52 Negative terminal
65 Electric-current value detecting portion
70 DC / DC converter
75 Positive-side contactor
76 Negative-side contactor
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80 Second battery
81 Positive terminal
82 Negative terminal
85 BMU

95 Fuse

100B  Ground

150 ECU

151 Storage portion
171 Positive wiring
172 Negative wiring
173 Positive wiring
174 Positive wiring
175 Negative wiring
181 Signal line

182 Signal line

183 Signal line

184 Signal line

193 Signal line
Claims

1. A hybrid system mounted on an industrial machine,

comprising:

a motor;

a battery that supplies electric power to the
motor; and

a control portion that has a storage portion and
executes control that detects a temperature of
the battery, when an ignition switch of the in-
dustrial machine was turned on, and stores the
temperature atthe detection as atemperature at
the time of storage of the industrial machine in
the storage portion.

The hybrid system according to claim 1, wherein
the control portion executes control that measures
elapsed time from when the ignition switch was
turned off the previous time till when the ignition
switch is turned on this time and, if the elapsed time
is predetermined time or longer, stores the tempera-
ture at the detection as a temperature at the time of
the storage in the storage portion.

The hybrid system according to claim 1, wherein
the control portion executes control that detects a
temperature of the battery at every predetermined
time during an operation of the industrial machine
after the ignition switch was turned on and further
stores the temperature at every predetermined time
in the storage portion.

The hybrid system according to claim 1, wherein

the storage portion stores weather data of a
place where the industrial machine is used; and
the control portion executes control that corrects
the temperature at the detection in accordance
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14

with at least any one of time, date, and month
when the ignition switch was turned on by using
the weather data and stores the corrected tem-
perature as a temperature at the time of the
storage instead of the temperature at the detec-
tion in the storage portion.
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S

A 4

IGNITION SWITCH: ON - S11

S12
, o
< IS ELAPSED TIME FROM WHEN IGNITION y
SWITCH WAS TURNED OFF PREVIOUS TIME TO WHEN
IT IS TURNED ON THIS TIME 3 HOURS OR MORE?

YES / S13

DETECT TEMPERATURE OF FIRST BATTERY WHEN
IGNITION SWITCH WAS TURNED ON AND STORE
TEMPERATURE AT DETECTION AS TEMPERATURE OF
INDUSTRIAL MACHINE AT THE TIME OF STORAGE IN
STORAGE PORTION

v

DETECT TEMPERATURE OF FIRST BATTERY EVERY 1 HOUR
DURING OPERATION OF INDUSTRIAL MACHINE AND STORE [ S14
TEMPERATURE AT EVERY 1 HOUR IN STORAGE PORTION

A 4

IGNITION SWITCH: OFF —~ S15
! S16
YES HAVE 3 HOURS OR MORE ELAPSED SINCE
IGNITION SWITCH WAS TURNED OFF?

NO S17

| o

< WAS IGNITION SWITCH TURNED ON? >
YES

v
(END (SHUT DOWN)>

FIG. 2

10



EP 4 503 260 A1

G

A

IGNITION SWITCH: ON —~ S21

IS ELAPSED TIME FROM WHEN IGNITION SWITCH NO
WAS TURNED OFF PREVIOUS TIME TILL WHEN IT IS
TURNED ON THIS TIME 3 HOURS OR MORE?

YES

S23
: [

CORRECT TEMPERATURE OF FIRST BATTERY WHEN
IGNITION SWITCH WAS TURNED ON IN ACCORDANCE
WITH AT LEAST ANY ONE OF TIME, DATE, AND MONTH
WHEN IGNITION SWITCH WAS TURNED ON BY USING

WEATHER DATA AND STORE CORRECTED TEMPERATURE
AS TEMPERATURE OF INDUSTRIAL MACHINE AT THE TIME
OF STORAGE IN STORAGE PORTION

A
DETECT TEMPERATURE OF FIRST BATTERY EVERY 1 HOUR
DURING OPERATION OF INDUSTRIAL MACHINE AND STORE~_ §24
TEMPERATURE AT EVERY 1 HOUR IN STORAGE PORTION

A

IGNITION SWITCH: OFF —~ S25
v 826
YES HAVE 3 HOURS OR MORE ELAPSED SINCE
IGNITION SWITCH WAS TURNED OFF?

S27
NO

NO —
< WAS IGNITION SWITCH TURNED ON?
YES

11
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